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WHAT IS CLAIMED IS: 

1. A compound represented by the structural formula II 

R 3 R 4 s 



r 1 ^N^y^ 



R 2 II 



or a pharmaceutical^ acceptable salt thereof, wherein 



(1) Ra 
R2 

heteroaryl 



s R 8a -phenyl, R 8b -pyridyl, R 8b -thiophenyl or R 8 -naphthyl; 
s hydrogen or C1-C6 alkyl; 

s R9, RiO t RH-phenyl; R9, R 1 °, R 11 -substituted 6-membered 
R 9 , R 10 , R 11 -substituted 6-membered heteroaryl N-oxide; 



10 R 12 , R 1 ^substituted 5-membered heteroaryl; naphthyl; fluorenyl; 



R 15 R i4 R 15 



— C — (^/y —C— heteroaryl 

diphenylmethyl, R 16 or R 16 ; 

R3 is hydrogen, C r C 6 alkyl, (Ci-C 6 )alkoxy(Ci-C 6 )alkyl, C3-C10 

cycloalkyl, C3-C10 cycloalkyl(Ci-C 6 )alkyl, R 8 -phenyl, R 8 -phenyl(Ci-C 6 )aikyl, 
R 8 -naphthyl, R 8 -naphthyl(Ci-C 6 )alkyI, R 8 -heteroaryl or R 8 -heteroaryl(Ci- 
15 C 6 )alkyl; 

R 4 , R 5 , R 7 and R 13 are independently selected from the group 
consisting of hydrogen and (Ci-Ce)-alkyl; 

R 6 is hydrogen, C1-C6 alkyl or C2-C6 alkenyl; 

R 8 is 1 to 3 substituents independently selected from the group 
20 consisting of hydrogen, halogen, C1-C6 alkyl, C1-C6 alkoxy, -CF3, CF3O-, 
CH 3 C(0)-, -CN, CH 3 S0 2 -, CF3SO2-, R 14 -phenyl, R 14 -benzyl, 

CH 3 C(=NOCH 3 ), CH 3 C(=NOCH 2 CH3), ° s °2 , -NH 2 , -NHCOCF 3 , 

-NHCONH(Ci-C6 alkyl), -NHCO(Ci-C6 alkyl), -NHS0 2 (C-|-C6 alkyl), 

O 

-N A X 

5-membered heteroaryl and N — 1 , wherein X is -O-, -NH- or -N(CH 3 )-; 
25 R 8a is 1 to 3 substituents independently selected from the group 

consisting of hydrogen, halogen, -CF3, CF3O-, -CN, CF3SO2-, R 14 -phenyl, 

o 

— N X 

-NHCOCF3, 5-membered heteroaryl and N — ' , wherein X is as defined 
above; 
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R 8b is 1 to 3 substituents independently selected from the group 
consisting of hydrogen, halogen, -CF3, CF3CK CH3C(0)-, -CN, CF3S02-, 

R^-benzyl, CH 3 C(=NOCH 3 ), CH 3 C(=NOCH 2 CH 3 ), u s °2 , 

O 

— N A X 

-NHCOCF3, 5-membered heteroaryl and v — 1 , wherein X is as defined 
5 above; 

R 9 and R 10 are independently selected from the group consisting of 
(Ci-C 6 )alkyl, halogen, -NR !7 R 18 , -OH, -CF 3l -OCH 3 , -O-acyl, -OCF 3 and 

-Si(CH 3 ) 3 ; 

R 11 is R9 hydrogen, phenyl, -N0 2 , -CN, -CH 2 F, -CHF 2 , -CHO, 
10 -CH=NOR 17 , pyridyl, pyridyl N-oxide, pyrimidinyl, pyrazinyl, 

-N(R 17 )CONR 18 R 19 , -NHCONH(chioro-(Ci-C 6 )alkyl), -NHCONH((C 3 - 
Ci)Cycloalkyl(Ci-C 6 )alkyl) f -NHCO(Ci-C 6 )alkyl, -NHCOCF3, -NHS0 2 N((Ci- 
C 6 )alkyl) 2 , -NHS0 2 (Ci-C 6 )alkyl, -N(S0 2 CF 3 ) 2 , -NHC0 2 (C r C 6 )alkyl, C 3 -Ci 0 
cycloalkyl, -SR 20 , -SOR 20 , -S0 2 R 20 , -S0 2 NH(CrC 6 alkyl), -OS0 2 (Ci- 
15 C 6 )alkyl, -OS0 2 CF 3) hydroxy(Ci-C 6 )alkyl, -CON R 17 R 18 , -CON(CH 2 CH 2 -0- 
CH 3 ) 2 , 

-OCONH(Ci-C 6 )alkyl, -0O 2 R 17 , -Si(CH 3 ) 3 or -B(OC(CH 3 ) 2 ) 2 ; 
R12 is (d-C 6 )alkyl, -NH 2 or R 14 -phenyl; 

R 14 is 1 to 3 substituents independently selected from the group 
20 consisting of hydrogen, (CrCe) alkyl, -CF 3 , -C0 2 Ri 7 , -CN, (d-C 6 )alkoxy 

and halogen; 

R 15 and R 16 are independently selected from the group consisting of 
hydrogen and C1-C6 alkyl, or R 15 and R 16 together are a C2-C5 alkylene 

group and with the carbon to which they are attached form a spiro ring of 3 
25 to 6 carbon atoms; 

R 17 , R 18 and R 19 are independently selected from the group 
consisting of H and Ci-C 6 alkyl; and 
R 20 is Ci-C 6 alkyl or phenyl; or 
(2) R a is R 8 -phenyl, R 8 -pyridyl or R 8 -thiophenyl; 

R 15 R 14 R 15 
— C — S^j —C— heteroaryl 

30 R 2 is fluorenyl, diphenylmethyl, R 16 or Fl 16 

and R1, R3, R 4 , R 5, R 6, R 7, R 8 i R9 R 10, R 11 ? R 12 j R 13 i R 14 R 15 f 

R 1 6 R 17 , R 18 , R 19 and R 20 are as defined in (1). 
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2. 



A compound of claim 1 wherein R* is R 8a -phenyl or R 8 -naphthyl 



3. A compound of claim 2 wherein R a is 




, wherein R 8a is - 



,8 



CF3, CF3O- or halogen; or R a is 




wherein R 8 is d-C 6 alkoxy. 



4. A compound of claim 1 wherein R 3 is hydrogen, (CrC 6 ) alkyl, 
R8-phenyl, R 8 -benzyl or R 8 -pyridyl. 

5. A compound of claim 1 wherein Ri is hydrogen; R 6 is hydrogen or 
methyl; R 4 is methyl; and R 5 and R 7 are each hydrogen. 

6. A compound of claim 1 wherein R2 is R9 R 10 , R 11 -phenyl; R9. R 10 , 
RH-pyridyl or an N-oxide thereof; or R9 R 10 , R 11 -pyrimidyl. 

7. A compound of claim 6 wherein R 2 is selected from the group 
consisting of 




10 R 




R 1 ° R 9 



N 



R 



11 




R 



10 



R 




R 



10 



„ and N t N 



R" ' R R" , 

wherein R 9 and R 10 are selected from the group consisting of (CrC 6 )alkyl 
halogen, -OH and -NH2. 

8. A compound selected from the group consisting of those 

represented by the structural formula 

R 3 1 

R 2 

wherein R, R 3 . R 6 and R 2 are as defined in the following table: — 



R 3 



R 8 



R 2 
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bhTM 


pH 3 


-CH 3 


XT 


OH 


Oh 


H 


H 3 C^J N ^ H 3 




PH 3 


H 






pH 3 


H 


H 3 C^k^CH 3 


^-Oh 




CH 3 


H 








-CH 3 






CH 3 


-CH 3 


* 

T 

O 




pH 3 

* 


-CH 3 


H 3 C^J^CH 3 




H 3 C-~ 

* 


-CH 3 


H 3 C^Js^ H 3 


Faco-CH 


H 3 C-^ 


-CH 3 


H 3 C^J^CH 3 

I IT 

N^,N 


F 3 CO-^\-4 




-CH 3 




HiCSOo-v v— I 


CH 3 


H 






CH 3 


H 


H 3 C-ysk^CH 3 


FsC^^ 


£H 3 


-CH 3 






£H 3 


-CH 3 
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CH 3 


-CH 3 






CH 3 


-CH 3 


HaC^JyCHa 

I 




* 


-CH 3 


MM JL C\\ 




H 


-CH 3 


Li /-* JL .PHo 




H 


-CH 3 




F 3 C0-fJ? — $ 


H 


-CH^ 




H 3 CS0 2 -Vy $ 


H 


-CH 3 


1 I KI 1 f 1 


\L/ « 




-CH 3 






H 


H 




■__/~\— 4 

l '~\ == /i 


£H 3 


H 






CH 3 


-CH 3 




cH L/ < 


CH 3 


H 








-CH 3 


u M JL PI 




CH 3 


H 






£H 3 


H 


H 3 C>s^^CH 3 




£H 3 


H 
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CH 3 



NOCH3 



H 



£H 3 



-CH 3 



H 3 C^Jn^ ch 3 



XX' 



CH 3 CH 2 0-^^— ^ 


h r 


-CH 3 T 


4 


CH 3 CH 2 0-^^— \ 


H I 


-CH 3 






CH 3 


-CH 2 CH 3 I 


N^N 






-CH 2 CH 3 I 


HaC-y^CHa 
N^N 




^ I 


-CH 2 CH 3 I 


H 3 C-^yCH 3 

NHCONHEt 






-CH 3 


H 3 C^yCH 3 






-CH 3 ! 


H 3 c vSr CH3 

1 N^-N 1 






-CH 3 


} 'wr j 


I r. — Tv -> 


CH 3 


"CH 3 


I 1 1 

HaC^kj-CHa 


F 3 c<>-i 




-CH 3 


1 W 1 

H 3 C-^yCH 3 

NHCONHEt 




CH 3 


-CH 3 


! 'wr J 

H 3 C^JyCH 3 


F 3 COO-^ ' 


I 4 


-CH 3 


! *wr S 

H 3 C^yCH 3 

NHCONHEt 




f 3 chO 



-CH. 



H 3 C VV CH3 

N^N 
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F 3 CCH 




-CH 3 


V 

NHCONHEt 




I 


-CH 3 


H 3 C^k^CH 3 




I 


-CH 3 


V 

NriU-LJNrltll 


F 3 C^-| 


\ 


-CH 3 




F3C-Q— I 


CF 3 
k 


-CH 3 


H 3 C- 7< ^y'CH3 



9. A pharmaceutical composition comprising an effective amount of a 
CCR5 antagonist of claim 1 in combination with a pharmaceutical^ 
acceptable carrier. 

5 

10. A method of treating Human Immunodeficiency Virus comprising 
administering to a human in need of such treatment a therapeutically 
effective amount of a CCR5 antagonist of claim 1 . 

10 11. The method of claim 1 0 further comprising administering one or 
more antiviral or other agents useful in the treatment of Human Immuno- 
deficiency Virus in combination with the CCR5 antagonist of claim 1 . 

12. The method of claim 1 1 wherein the antiviral agent is selected from 
15 the group consisting of nucleoside reverse transcriptase inhibitors, non- 

nucleoside reverse transcriptase inhibitors and protease inhibitors. 

13. The method of claim 12 wherein the antiviral agent is selected from 
the group consisting of zidovudine, lamivudine, zalcitabine, didanosine, 

20 stavudine, abacavir, adefovir dipivoxil, lobucavir, BCH- 10652, 

emitricitabine, beta-L-FD4, DAPD, lodenosine, nevirapine, delaviridine, 
efavirenz, PNIM 42721 , AG-1 549, MKC-442, (+)-calanolide A and B, 
saquinavir, indinavir, ritonavir, nelfinavir, lasinavir, DMP-450, BMS- 
2322623, ABT-378, amprenavir, hydroxyurea, ribavirin, IL-2, IL-12, 

25 pentafuside, Yissum No. 1 1 607 and AG-1 549. 
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14. A method treating solid organ transplant rejection, graft v. host 
disease, inflammatory bowel disease, rheumatoid arthritis or multiple 
sclerosis comprising administering to a human in need of such treatment a 
therapeutically effective amount of a CCR5 antagonist of claim 1 . 

5 

15. A method of treating Human Immunodeficiency Virus, solid organ 
transplant rejection, graft v. host disease, arthritis, rheumatoid arthritis, 
inflammatory bowel disease, atopic dermatitis, psoriasis, asthma, allergies 
or multiple sclerosis, comprising administering to a human in need of such 

1 0 treatment a therapeutically effective amount of a CCR5 antagonist of the 
structural formula I: 

R 3 R 4 



R k/N 



R 5 
R 6 R 7 



R 2 I 



or a pharmaceutically acceptable salt thereof, wherein 

R is R 8 -phenyl, R 8 -pyridyl, R 8 -thiophenyl or R 8 -naphthyl; 
15 R 1 is hydrogen or Ci -Cq alkyl; 

R2 is R 9 , Rio, RH.phenyl; R 9 , R 10 , R 11 -substituted 6-membered 
heteroaryl; R 9 , R 10 , R 11 -substituted 6-membered heteroaryl N-oxide; 
R 12 , R 13 -substituted 5-membered heteroaryl; naphthyl; fluorenyl; 

R 15 R 14 R 15 
C — —C— heteroaryl 
diphenylmethyl R 16 or R 16 ; 

20 R 8 is hydrogen, C^Cq alkyl, (Ci-C 6 )alkoxy(Ci-C 6 )alkyl, C3-C10 

cycloalkyl, C 3 -C 10 cycloalkyl(Ci-C 6 )alkyl, R 8 -phenyl, R 8 -phenyl(Ci-C 6 )alkyl, 
R 8 -naphthyl, R 8 -naphthyl(CrC 6 )alkyl, R 8 -heteroaryl or R 8 -heteroaryl(d- 
C 6 )alkyl; 

R 4 , R 5 , R 7 and R 13 are independently selected from the group 
25 consisting of hydrogen and (Ci-Ce)-alkyl; 

R 6 is hydrogen, C1-C6 alkyl or C2-C6 alkenyl; 

R 8 is 1 to 3 substituents independently selected from the group 
consisting of hydrogen, halogen, C1-C6 alkyl, C1-C6 alkoxy, -CF3, CF3O-, 
CH 3 C(0)-, -CN, CH3SO2-, CF3SO2-, R 14 -phenyl, R^-benzyl, 

<°xi , 

30 CH 3 C(=NOCH 3 ), CH 3 C(=NOCH 2 CH 3 ), °^^S0 2 , -NH 2 , -NHCOCF 3 , 
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10 



15 



20 



25 



-NHCONH(Ci-C6 alkyl), -NHCO(Ci-Cs alkyl), -NHS0 2 (Ci-C6 alkyl), 



R 9 and R 10 are independently selected from the group consisting of 
(Ci-C 6 )alkyl, halogen, -NR ,7 R' 8 , -OH, -CF 3 , -OCH 3 , -O-acyl, -OCF 3 and 

-Si(CH 3 ) 3 ; 

R11 is R9, hydrogen, phenyl, -N0 2 , -CN, -CH 2 F, -CHF 2 , -CHO, 
-CH=NOR 17 , pyridyl, pyridyl N-oxide, pyrimidinyl, pyrazinyl, 
-N(R 17 )CONR 18 R 19 , -NHCONH(chloro-(C r C 6 )alkyl), -NHCONH((C 3 - 
Ci)Cycloalkyl(Ci-C 6 )alkyl), -NHCO(Ci-C 6 )alkyl, -NHCOCF 3 , -NHS0 2 N((Ci- 
C 6 )alkyl) 2 , -NHS0 2 (Ci-C 6 )alkyl, -N(S0 2 CF 3 ) 2 , -NHC0 2 (Ci-C 6 )alkyl, C 3 -C 10 
cycloalkyl, -SR 20 , -SOR 20 , -S0 2 R 20 , -S0 2 NH(C,-C 6 alkyl), -OS0 2 (C,- 
C 6 )alkyl, -OS0 2 CF 3 , hydroxy(C r C 6 )alkyl, -CON R 17 R 18 , -CON(CH 2 CH 2 -0- 
CH 3 ) 2 , -OCONH(C,-C 6 )alkyl, -C0 2 R 17 , -Si(CH 3 ) 3 or -B(OC(CH 3 ) 2 ) 2 ; 

R 1 2 is (C r C 6 )alkyl, -NH 2 or RH-phenyl; 

R 1 4 is 1 to 3 substituents independently selected from the group 
consisting of hydrogen, (C-|-C6) alkyl, -CF 3 , -C0 2 R 17 , -CN, (Ci-C 6 )alkoxy 

and halogen; 

R 15 and R 16 are independently selected from the group consisting of 
hydrogen and C1-C6 alkyl, or R 15 and R 16 together are a C2-C5 alkylene 

group and with the carbon to which they are attached form a spiro ring of 3 
to 6 carbon atoms; 

R 17 , R 18 and R 19 are independently selected from the group 
consisting of H and C1-C6 alkyl; and 

R 20 is C1-C-6 alkyl or phenyl. 

16. The method of claim 15 wherein R is R 8 -phenyl or R 8 -naphthyl. 



17. The method of claim 16 wherein R is ~~ ^-^ 

18. The method of claim 15 wherein R 3 is hydrogen, (C1-C6) alkyl, R 8 - 
phenyl, R 8 -benzyl or R 8 -pyridyl. 



5-membered heteroaryl and 



O 

v — ' , wherein X is -O-, -NH- or -N(CH 3 )-; 




35 



19. The method of claim 15 wherein R 1 is hydrogen and R 6 is hydrogen 
or methyl. 
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20. The method of claim 15 wherein R 2 is R 9 , R 10 , R 11 -phenyl; R 9 , R 10 , 
R 11 -pyridyl or an N-oxide thereof, or R 9 , R 10 , R 11 -pyrimidyl. 

21 . The method of claim 20 wherein R 2 is selected from the group 
5 consisting of 

r9 A r1 ° Vy r1 ° r Uy r, ° R Wy r10 

R 11 * • R 11 X 11 

wherein R 9 and R 10 are selected from the group consisting of (CrCe)alkyl, 
halogen, -OH and -NH2. 

10 22. The method of claim 21 wherein R 2 is phenyl or pyridyl and R 1 1 is 
hydrogen, or wherein R 2 is pyrimidyl and R 11 is hydrogen, methyl or 
phenyl. 

23. The method of claim 1 5 for the treatment of Human 

15 Immunodeficiency Virus, further comprising one or more antiviral or other 
agents useful in the treatment of Human Immunodeficiency Virus. 

24. The method of claim 23 wherein the antiviral agent is selected from 
the group consisting of nucleoside reverse transcriptase inhibitors, non- 
20 nucleoside reverse transcriptase inhibitors and protease inhibitors. 

25. The method of claim 15 for the treatment of solid organ transplant 
rejection, graft v. host disease, inflammatory bowel disease, rheumatoid 
arthritis or multiple sclerosis, further comprising one or more other agents 

25 useful in the treatment of said diseases. 

26. A kit comprising in separate containers in a single package 
pharmaceutical compositions for use in combination to treat Human 
Immunodeficiency Virus which comprises in one container a 

30 pharmaceutical composition comprising an effective amount of a CCR5 
antagonist of claim 1 5 in a pharmaceutical^ acceptable carrier, and in 
separate containers, one or more pharmaceutical composition comprising 
an effective amount of a antiviral or other agent useful in the treatment of 
Human Immunodeficiency Virus in a pharmaceutical^ acceptable carrier. 

35 



